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Abstract Recently heterogeneous storage system such as hybrid hard disk drive (H-HDD)
combining flash memory and magnetic disk is launched, according as the read performance of NAND
flash memory is enhanced as similar to that of hard disk drive (HDD) and the power consumption of
NAND flash memory is reduced less than that of HDD. However, the read and write operations of
NAND flash memory are slower than those of rotational disk. Besides, serious overheads are incurred
on CPU and main memory in the case that intensive write requests to flash memory are repeatedly
occurred. In this paper, we propose the Least Frequently Used-~Hot scheme that replaces the data
blocks whose reference frequency of read operation is low and update frequency of write operation is
high, and the data flushing scheme that rearranges the data blocks into the multi-zone of the rotation
disk. Experimental results show that the execution time of the proposed method is 38% faster than
those of conventional LRU and LFU block replacement schemes in /O performance aspect and the
proposed method increases the life span of Non-Volatile Cache 40% higher than those of conventional
LRU, LFU, FIFO block replacement schemes.
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